Materials and methods used in the present study are essentially the same as in the previous report (Dayal 1977a) . Meiotic abnormalities at metaphase I and ana phase I along with other cytological characteristics were studied. Four to five plants in each form were investigated and 50 pollen mother cells (PMCs) per plant were scored.
Results

Inbred lines and the original population
Metaphase I
In comparison with the plants of the original population, plants of all the three inbred lines demonstrated a large number of pollen mother cells (PMCs) with meiotic abnormalities at both metaphase I and anaphase I (Table 1 and 2). At metaphase I, a large number of PMCs showed univalents in the inbred lines whereas no univalent was observed in the original population.
Besides, the number of univalents in the PMCs demonstrated a wide range of variation-from one to several. In some PMCs no bivalent formation was noted. However, the inbred lines did not significantly differ among themselves in this character, although all of them differed significantly from the original population (Table 1) . Other meiotic abnormalities such as bad orientation of metaphase plate, stickiness of bivalents etc. were also more frequent in the inbred lines. In one plant of LS-337/25, three PMCs were found to be tetraploid with 18 bivalents. Two unusually large cells, conveniently termed as 'giant cells', were also noted in this plant (Fig. 1) .
Besides, in plants of the inbred lines a strong disturbance in synchronization was noted in the development of PMCs leading to a broad range of variation in meiotic stages. In contrast to the original population, all stages-from diplotene to tetrad formation-were observed within the same anther in them.
Anaphase I Similarly, anaphse I was greatly disturbed in the plants of the inbred lines. They had a large number of PMCs with single, double or multiple bridges with or without fragments. Whether these bridges were chromosomal or chromatidal in nature, could not be ascertained because of the smaller size of chromosomes (Fig. 1) . Among other meiotic abnormalities, non-segregation and unequal segregation of chromosomes were quite frequent (Fig. 1, Table 2 ). Inbred lines LS-337/24 and LS-337/25 characteristically had a high number of PMCs with bridges of either type, whereas no such bridge was noted in the line LS-43/51. Bridges with fragments were quite rare; it was noted only in one plant of LS-337/24. The number of lag gards was also high in the inbred lines. In contrast to the inbred lines, plants of the original population demonstrated a normal meiosis, although a few cells in them, too, were aberrant.
F1 hybrids
Meiosis was quite normal in plants of the F1 interlinear hybrids and in this regard they resembled the original population.
Univalent formation at metaphase I was absent and the number of other meiotic abnormalities in them were also much less than the inbred lines. However, they also demonstrated some meiotic abnormalities. Interestingly, these hybrids differed among themselves in the spectrum of meiotic cell division; hybrids between LS-337/24 and LS-337/25 had a lower frequency of meiotic abnormalities than other hybrids (Table 1 and 2).
Discussion
Inbred lines of allogamous populations may be modelled to study a number of genetical problems. In the present case they have been exploited to understand the genetics of chromosome behaviour at first metaphase and anaphase of meiosis. These inbred lines of radish must be highly homozygous since all of them were inbred for more than ten successive generations and must have attained 'inbreeding minimum'. These lines differ among themselves as well as from the original popu lation in spectrum of the meiotic abnormalities.
Lines LS-337/24 and LS-337/25 are almost identical in this regard but they both differ from LS-43/51. The absence of anaphase bridges in the latter is also not insignificant. The variation between the inbred lines in chromosome characters definitely demonstrates the genoytpic control of such characters. Besides, the fact that the Fl hybrids of these inbred lines lack such meiotic abnormalities and resemble the original population almost amounts to the establishment of the genotypic control of chromosome behaviour during meiosis. This 'normalization of meiosis' in the hybrid plants must be related with their genetically balanced condition. Whether these chromosome characters also segregate is not known at present; only a further cytological study of F2 inter linear hybrids may provide the answer.
The presence of polyploid and 'giant' cells in the inbred lines of rye have been reported earlier (Muntzing and Akdik 1948, Rees 1955) . Here it is reported in radish for the first time. Such cells probably arise as a result of some 'error' at the premeiotic mitosis (Rees 1955 (Rees , 1961 .
Formation of bridges at anaphase I has also been reported previously in the inbred lines of rye and maize (Rees 1955 , Blanco 1949 . However, the mechanism of their origin remains obscure and debatable (Haga 1953 , Rees and Thompson 1955 , Lewis and John 1966 , Klein and Baquar 1972 . These anaphase bridges probably arise due to 'splitting error' or to local disturbance in chromosome duplication or to a primary structrual change in chromosomes. Whatever may be the mechanism of their formation, they appear to be the function of genotypes or gene combination because they vary between lines. Formation of such bridges should be regarded as index of change in the chromosome composition due to prolonged inbreeding. Inbreeding, as it is known, leads to gene unbalance which, in turn, inhibits proper functioning of chromosome pairing and exchange. It leads to decrease in chiasma frequency (Lamm 1936 , Muntzing and Akdik 1948 , Rees 1955 , Zecevic 1961 , Dayal 1977a . Along with the decreasing chiasma frequency there emerges with inbreeding an increasing number of structural and other abnormalities of chromosomes and the aberrant types of chromosome behaviour.
Summary
Meiotic abnormalities were studied in three inbred lines of radish (Raphanus sativus L. var. radicola Pers.), namely LS-337/24, LS-337/25 and LS-43/51, their F1 hybrids and the original population.
Plants of the inbred lines showed greater meiotic abnormalities at metaphase I and anaphase I in comparison to those of hybrids and the original population.
Univalents and anaphase bridges with or without fragments were more frequently present in the inbred lines whereas they were almost absent in the hybrids and the original population.
Besides other meiotic abnormalities such as stickiness, desynapsis, non-and unequal segregation of chromosomes at anaphase I, laggards, premeiotic errors etc. were also noted in the inbred lines. It has been demonstrated that meiotic abnormalities in radish is genotypically controlled. The mechanism of the formation of anaphase bridges has also been discussed.
